The Workstyle Short Form (24 items) (WSF-24) has been tested for its psychometric properties on work-related upper-extremity musculoskeletal symptoms (WRUEMSs) among office workers. However, the impact of workstyle should not only be limited to WRUEMSs and the sedentary workforce. The purpose of this study was to test the psychometric properties of the modified 24-item Chinese WSF (C-WSF-24) to identify work-related musculoskeletal symptoms (WRMSs) in various body parts among nursing assistants (NAs) working in nursing homes. Four hundred and thirty-nine NAs participated in the study. The results of the factor analysis were that a four-factor solution (working through pain, social reactivity at work, demands at work and breaks) accounted for 56.45% of the total variance. Furthermore, validation against known groups showed that the total score and subscale scores of the C-WSF-24 had the ability to discriminate between NAs with and without WRMSs in various body parts (such as low back and lower extremities). Additionally, C-WSF-24 had a statistically significant association with the contributing factors to WRMSs. This is the first study to examine the psychometric properties of the C-WSF-24 in the non-sedentary workforce, with a focus on various body parts of WRMSs. The results demonstrated that C-WSF-24 is reliable and valid for assessing WRMSs in various body parts among NAs.
Introduction
Globally, work-related musculoskeletal symptoms (WRMSs) are a major public health issue [1] . This issue has been shown as one of the leading reasons for nursing personnel to quit their job [2, 3] . In nursing homes, this issue not only affects workers' health (particularly nursing assistants (NAs), direct care providers), but also their clients' quality of care [2] . Factors contributing to WRMSs have been well studied and include personal, physical, ergonomic, organizational, and psychosocial (involving workstyles) issues [4] [5] [6] [7] . A workstyle is how a worker responds to hectic work demands behaviorally, cognitively and physiologically [5] . According to the workstyle model [8] , the behavior component is a response to prolonged forceful movements, awkward postures, or taking limited work breaks. The cognitive component is responsible for increased fear of losing a job, or fear of poor performance. The physiological component is concerned with increased levels of fatigue, pain or functional limitations of various body parts [8, 9] . Excessive work demands raise levels of ergonomic and psychological risk factors and trigger adverse workstyles [5] . Workers with adverse workstyles may have tendencies to continue working despite pain, work with insufficient rest breaks, have poor interpersonal relationships with colleagues, or perceive themselves not able to give feedback to supervisors about their heavy workloads [10] . As a result, adverse workstyles can lead to the development of WRMSs, and functional limitations in workers [11] . Consequently, WRMSs among NAs in nursing homes would have negative impacts on their residents' quality of care.
Because of the serious impacts of WRMSs, the past decade has seen studies in workstyles and WRMSs. The main focus has been on upper extremities of office workers in the United States (US) [8, 11] , The Netherlands [12] , India [13] , Malaysia [10, 14, 15] , Australia [15] , and Chinese cooks in Hong Kong (HK) [16] . These studies have adopted the Workstyle Short Form (WSF) (24 or 32 items) [5, 6, 8, 11] . The WSF (24 items) has been translated from English to Chinese [16] and Malay [10] . Only two studies have extended the modified WSF (11 items) to other body parts, such as surgeons' upper and lower backs [17] , and community registered nurses' lower backs and knees [18] in HK. However, the 24-item WSF has not been extended to other body parts in healthcare workers. NAs working in nursing homes have been identified as a vulnerable workforce for WRMSs [19] [20] [21] . A validated questionnaire is needed to examine their workstyles so that appropriate strategies can be implemented to reduce their WRMSs. Thus, this study aimed to test the psychometric properties of the modified 24-item Chinese WSF (C-WSF-24) for use with various body parts of NAs working in nursing homes.
Methods

Study Design and Participants
NAs working in nursing homes were recruited to cover all three regions of HK using convenience sampling. Full-time NAs providing direct resident care for at least one year were invited using different methods in 2014-2015. For instance, the officers in charge of nursing homes were approached by fax, phone, email or face-to-face meetings. With the permission from the officers in charge, NAs were invited to complete the questionnaire within an hour during their working hours. A total of 47 nursing homes with 522 NAs completed the questionnaires. Eighty-two questionnaires were invalid and excluded. The response rate from each participating nursing home was more than 60%. Detailed explanations of the study method have been reported elsewhere [2] . The study was approved by the Institutional Review Board of the HK Polytechnic University.
Measurements
The study questionnaire included scales which have been tested for their reliability and validity, internationally and locally [22] [23] [24] . The content validity index of the questionnaire, evaluated by a panel of four experts in regard to item relevancy, was 0.99 [2] .
Workstyle
This study adopted the C-WSF-24 with five subscales: working through pain (6 items), social reactivity (5 items), workplace stressors (8 items), self-imposed workpace/workload (3 items) and breaks (2 items), measured by a five-point Likert scale (0 = almost never while 4 = almost always) [16] . For the purpose of this psychometric test, these four items specifying the affected body parts were modified to involve all body parts instead of only upper extremities. For instance, the original item of "There really isn't much I can do to help myself in terms of eliminating or reducing my symptoms in my hands/arms/shoulders/neck" [16] was modified to " . . . in my neck/shoulders/hands/arms/back/hips/thighs/calves/feet". The total score and sums of these modified C-WSF-24 subscales were used for the data analyses [2] .
WRMSs and Severity Level
The Standardized Nordic Musculoskeletal Questionnaire (NMQ) was adopted to assess if the NAs had work-related pain, aches or discomfort in various body parts at the time of the survey [25] . Likewise, the severity of each body part's symptoms in the previous month were measured by a 5-point Likert scale (1 = very light while 5 = very serious). The sum of the severity level of all body-part symptoms = was calculated, with high scores denoting greater seriousness of the overall WRMSs [2] .
Functional Limitations and Bothersome Level
The 14-item Short Musculoskeletal Functional Assessment Questionnaire (SMFAQ) [26] was used to assess how much the NAs were bothered by the WRMSs in their daily activities using a 5-point Likert scale (0 = not at all bothered and 4 = extremely bothered). For instance, they were asked "How much are you bothered by WRMSs while bathing, dressing, toileting, or other personal care?" Convergent and group different construct validity have been established for this instrument, with Cronbach's alpha scores (measuring internal consistency of the scale reliability [27] ) of 0.92 and 0.95 respectively [26] . In the present study, the Cronbach's alpha score was 0.94. The sum of the scale was calculated, with high scores indicating more functional limitations. As well, one item was used to assess how bothersome the WRMSs were to the NAs using a 5-point Likert scale (0 = not at all bothered and 5 = extremely bothered).
Perceived Frequency and Physical Exertion (PE) of Job Tasks
Twenty-two frequently performed job tasks were identified from the literature [28] [29] [30] . These job tasks included transferring, repositioning, dressing or undressing, bathing, lifting and carrying meal trays, and others. The NAs were first asked the frequency of performing those job tasks using a four-point Likert scale (1 = never and 4 = always). Then, they were asked to rate the PEs of performing each task using a scale from zero (nothing at all) to ten (extremely strong) [31] . In the present study, the Cronbach's alpha for frequency was 0.87 while that for the PE was 0.95. The sum of the 22-job task measure and the sum of the PE scale were calculated [24] , with high scores on each measure representing high frequencies, and greater exertion in performing job tasks, respectively.
Perceived Ergonomic Exposures (EEs)
Three subscales (i.e., contribution to WRMSs; frequency of encounters and posture frequency) were adopted to measure the perceived EEs. Based on our previous study [24] , nine items were used to evaluate (1) if those EEs contributed to their WRMSs (with dichotomous responses: yes or no); and (2) NAs' perceived frequencies of encountering these EEs (measured by a four-point Likert scale from 1 = never to 4 = always). These nine items addressed commonly identified EEs such as repetitive movements. Additionally, 10 items were used to ask the NAs about their frequencies of performing different postures such as bending forward, twisting the body more than 45 degrees, and others; these items were measured by a four-point Likert scale (1 = never and 4 = always). In the current study, the Cronbach's alpha score was 0.82 for EE's contribution to WRMSs; 0.83 for the frequency of EE encounters; and 0.75 for the frequency of EE postures. The sum of each subscale was calculated, with high scores indicating that the EEs were related to their WRMSs, a high frequency of encountering EEs, and a high posture-encountering frequency, respectively.
Job Content Questionnaire (JCQ)
Seven subscales of JCQ [32] were adopted to measure the psychological job demand (9 items), physical job demand (5 items), supervisor support (4 items), co-worker support (5 items), residents and family support (4 items), decision authority (3 items) and skill discretion (6 items). A four-point Likert scale ranging from 0 = strongly disagree to 4 = strongly agree was used [33] . The Cronbach's alpha score was 0.75. The sum of each subscale was calculated, with high scores denoting high values of the measures.
Other Factors Associated with WRMSs
Job stress and satisfaction were measured by one individual item-the NAs were asked if they were satisfied or felt stressed with their work, using a 4-point Likert scale (0 = very unsatisfied/not at all stressful and 4 = very satisfied/very stressful). Intention to leave was assessed with dichotomous responses to whether the NAs had thought of quitting the job. Additionally, the NAs were asked to assess their current work ability from zero (completely no work ability) to ten (completely full ability) [2] .
Data Analyses
IBM SPSS statistics version 23 was used to analyze the data. Besides descriptive statistics, the construct validity of the modified C-WSF-24 was assessed by three methods: (1) exploratory factor analysis using the principal component extraction method, with an eigenvalue >1 to retain the factor (which provides more variance among measured variables within a factor than eigenvalue ≤1 [34] ), followed by varimax rotation to explore its factor structure; (2) known-groups validity [27] to test the hypothesis-the mean scores of the total score or subscales of the modified C-WSF-24 for NAs with WRMSs would be higher than those without WRMSs; and (3) evaluating the relationship between the modified C-WSF-24, and factors contributing to WRMSs and impacts of WRMSs. Testing for normality using the Shapiro-Wilk test found that the modified C-WSF-24 scores were not normally distributed. Non-parametric statistics such as Spearman's rho and the Mann-Whitney U test were used, with the level of significance set at p < 0.05.
All subjects gave their informed consent for inclusion before they participated in the study. The study was conducted in accordance with the Declaration of Helsinki, and the protocol was approved by the Ethics Committee of the HK Polytechnic University (Project identification code HSEARS20130301003-05). Table 1 shows the participants' characteristics. 439 NAs from 47 nursing homes completed the modified C-WSF-24 items [2] . The majority of them were female, married, and with secondary school education. They had an average working experience of 10.4 years and they represented the aging workforce, with an average age of 51.1 years. Although more than 95% of them were satisfied with their jobs, about 70% of them found their jobs stressful and about 35% had thought of leaving their current job. Working Experience (years) N = 439 10.4 ± 6.4 Work Ability (0-10) N = 438 7.8 ± 1.5 (2-10)
Results
Participants' Characteristics
Percentages may not add up to 100% due to rounding. Table 2 shows the results of the factor analysis. The significant value (p < 0.001) for Bartlett's test of sphericity showed that there were some relationships between the items; thus, factor analysis was appropriate for the collected data. In addition, the Kaiser-Meyer-Olkin test score showing a sampling adequacy of 0.92 indicated a high probability of yielding distinct and reliable factors [35] . A four-factor solution accounted for 56.45% of the total variance, with eigenvalues greater than one. Four factors were named, based on the main themes of the loaded items and drawn from the relevant literature [10, 11, 16] . Table 3 shows that the total score and subscale scores of the modified C-WSF-24 had the ability to discriminate between NAs with and without WRMSs in various body parts, except for the upper back. Additionally, NAs with WRMSs experienced higher levels of adverse workstyles than those without WRMSs in various body parts, except for the feet (NAs with feet WRMSs took less breaks than their counterparts). If I communicate some problems to the supervisor-for instance, that some coworkers have not been working hard enough-this has no effect, so I might as well just work harder. 如果我向主管反映（一些）問題，比如某某同事沒有努力做好自己的本職工作，這根本起不了什 麼作用，所以不如自己做多點。 0.57 Tables 4 and 5 illustrate the relationship between the total score of the modified C-WSF-24 and its subscales to the existing measures of WRMS contributing factors. In general, the scores of the modified C-WSF-24 were associated positively with (1) the severity levels, bother levels and functional limitations of the WRMS; (2) the job task frequency, physical exertion involved in job tasks; ergonomic exposure, job stress, intention to leave, and JCQ physical and psychological job demands. Furthermore, the scores were related inversely to job satisfaction and the expectation to work in the subsequent two years. Interestingly, the subscale "Breaks" was not correlated with any of the contributing factors. 
Construct Validity: Factor Analysis
Construct Validity: Known-Groups Validity
Construct Validity: Relationships between the Modified C-WSF-24 and WRMSs' Contributing Factors
Discussion
To our knowledge, this was the first study to evaluate the psychometric properties of WSF in NAs working in nursing homes as well as involving all body parts of WRMSs. WSF has been well tested, with most studies having focused on office workers' upper extremity WRMSs in sedentary workers [8, 10, 11, 16] . Our study results demonstrate that the modified C-WSF-24 is also applicable to healthcare workers and various body parts of WRMSs. The modified C-WSF-24 is interdependent and homogenous in terms of the constructs it measures, as illustrated by the high Cronbach's α, ranging from 0.86 to 0.93 (except for "Breaks" with Cronbach's α of 0.55). For "Working through pain", the Cronbach's α in our study involving the upper and lower extremities and back was 0.87, which is comparable with the original English, HK (α = 0.84) and Malaysian (α = 0.84) WSFs [8, 10, 16] . Similar findings applied to "Social reactivity at work" with a Cronbach's α of 0.93, which was higher than the values shown in HK (0.91) [16] and Malaysian (0.81) studies [10] . Additionally, "Demands at work" was loaded in our study as a factor similar to that in the Malaysian study [10] with a comparable Cronbach's α.
However, the findings for the factor "Breaks" were inconsistent with other studies. The internal consistency of 0.55 for "Breaks" in our study was the lowest of the subscales and lower than in other studies [8, 10, 11, 16] , although it was comparable to another HK study of Chinese cooks (α = 0.65) [16] . The results from the HK workers seem lower than those from computer workers in the Malaysian study (Cronbach's α = 0.83). These inconsistent results could be partially due to the subscale containing only two items. This is because the magnitude of the inter-item correlations and the number of items in a scale both affect the results of the Cronbach's α [35, 36] . Furthermore, the Chinese working culture in nursing homes might be another reason. NAs might have different views about "Breaks". In our qualitative study, some NAs stated they were on call during their breaks while some did not have scheduled breaks [28] . Nevertheless, the corrected item total correlation for "Breaks" in our study was 0.38, which was greater than 0.3, indicating that each of these two items correlated well with the total of this subscale [35] . Another interesting finding was the positive loading of "Breaks" found in our study, which was consistent with the Malaysian office workers study [10] , but different from office workers in the US [8, 11] and the HK Chinese cooks study [16] . This positive loading suggests that these two items are positively associated with an "adverse workstyle" [8, 16] . Future studies can be conducted to explore the concept of taking a break at work among different kinds of workers, different work cultures, and in different countries. Cross-cultural comparisons could provide more useful information about the impact of workstyle and its associations with WRMSs in various countries worldwide.
Regarding the factorial structure, the factors found in our modified C-WSF-24 were similar to those of the original English [8, 11] , Chinese [16] and Malaysian [10] WSFs in most aspects. The first factor consisted of six items measuring "Working through pain", which was consistent with both the original English WSF and the C-WSF. For the second factor, "Social reactivity at work", the item 11 ("If I take a break from work for relaxation or physical exercise, my colleagues/boss will be unhappy with me") was not loaded onto this factor in our study, which was different from both the original English WSF and the C-WSF. Instead, it was loaded on the third factor "Demands at work". Item 11 was loaded to either "Social reactivity at work" in the original English and Chinese studies or "Working through pain" in the Malaysian study. Twenty-two items (items [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] were grouped together to form the third factor, which was similar to the Malaysian study (items [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] . This third factor was distributed into three different factors: "Limited workplace support", "Workplace stressors" and "Self-imposed workpace/workload" in the original English WSF and distributed into two factors "Deadlines/pressure" and "Self-imposed workpace/workload" in C-WSF. The fourth factor "Breaks" captured the two items which were consistent with all the other studies. Although the factors identified in the four studies were comparable, it is suggested that more studies are needed to examine the constructs of workstyle further. These constructs might be affected by the working culture, type of work, equipment used, physical and psychological work demands, country of work and ethnic groups [16] . For instance, the ergonomic hazards faced by NAs working in nursing homes would be different from cooks and office workers. NAs cannot handle residents like objects by packing them in a way for easy moving; rather, NAs need to seek cooperation from residents [37] .
We further demonstrated the good construct validity of the modified C-WSF-24 by showing that most WRMS contributing factors were correlated with the total score and subscales. These results further confirmed Feuerstein's workstyle conceptual framework [5, 6] . For NAs working in nursing homes, their adverse workstyles might be associated with the WRMSs' contributing factors, such as frequently performing job tasks with increased physical exertion, and frequent exposure to ergonomic stressors, and physical and psychological job demands. Our qualitative study results further supported these assumptions-NAs had to continue to work even they had WRMSs [28] . As a result, with the increased physical and psychological stressors, the frequency, intensity and duration of the adverse workstyles increased as well. This vicious cycle may exacerbate the development of WRMSs in different body parts. Thus, our study found that NAs with more adverse workstyles were more likely to report WRMSs with an increased level of severity, functional limitations, job dissatisfaction, intention to leave the job, and perceived inability to work in the next two years. This first study provides a foundation and promising results for applying the modified C-WSF-24 to healthcare workers and various body parts of WRMSs. The inability to discriminate between NAs with and without WRMSs in the upper back might be due to the small number of NAs (n = 28, 6.4%) [2] with upper back WRMSs. More studies are needed to further test the instrument's psychometric properties across different work populations in various countries. A validated, modified C-WSF-24 is essential to allow the assessment of adverse workstyles to further prevent WRMSs.
The findings of our study should be interpreted with caution because of several limitations. Convenience sampling was employed, which could contribute to selection bias. Since the samples came from three regions of HK and covered similar percentages of non-governmental organizations and private nursing homes [2] , it is likely that the study sample was representative. In addition, the WRMSs and their associated factors were cross-sectional data which cannot suggest causal relationships. However, factor analysis and construct validity testing of instruments are normally performed using cross-sectional data for the purpose of determining psychometric properties, instead of causal relationships. Furthermore, the self-reported data were subjected to response and recall biases.
Conclusions
This is the first study to examine the psychometric properties of the modified C-WSF-24 in NAs working in nursing homes, with a focus on various body parts of WRMSs. The results are encouraging, with acceptable internal consistency and good construct validity. The modified C-WSF-24 can be used to assess adverse workstyles of healthcare workers and the effects of WRMSs on various body parts of WRMSs. Future studies are recommended to explore the concept of taking breaks, to consolidate the constructs of workstyles and to identify maladaptive workstyles which can further prevent WRMSs in various body parts across different working populations in various countries.
